Phosphopeptides in highly purified calf thymus DNA.
Highly purified DNA obtained from calf thymus nuclei was found to cleave after reaction with a chelating agent and subsequent dialysis against 0.01 M phosphate. During the cleavage release of proteineous material into the dialysate was observed. By means of anion exchange resin column chromatography, this material was separated into 9 main fractions. Two of these fractions P1 and P5) were found to contain the amino acids phosphoserine, asp, thr, ser, glu, gly, ala, val, ile, leu, and arg, as well as metal ion complexes of phosphoserine. The complexes were dissociated by Chelex 100 treatment. The proportion of phosphoserine was much greater in P5 than in P1. P1 and P5 contained essentially no nucleotide material. All other fractions (P2, P3, P3a, P4, P5a, P6, P7, P8, P6a, P9) were found to contain ribonucleotides and deoxynucleotides. The deoxynucleotide content was about 10% of total nucleotide content. After a deionizing treatment with Chelex, the amounts of nucleotides were extensively reduced to a level corresponding to about 1 nucleotide of 10 amino acids. In separate experiments, commercial DNA (S-DNA) was ultrasonicated, and digested with pancreatic DNAase, exonuclease III, and S1 nuclease. From DEAE Sephacel chromatography of this material the fraction obtained having the highest proportion of protein aceous material was hydrolyzed with Pronase and again chromatographed on DEAE Sephacel. From this fractionation a single fraction containing deoxynucleotides and amino acids was found. The mixture obtained by hydrolysis of this fraction with snake venom diesterase and was again rechromatographed, which revealed two peaks, one corresponding to deoxynucleotide material and a second one to a mixture of 4 amino acids, phosphoserine, asp, glu, and gly. From this it was concluded that the fraction used for diesterase digestion consisted of deoxynucleotide-amino acids, with covalent diester bonds between their deoxynucleotide and amino acid portions. The results indicate that in purified S-DNA phosphopeptides are linked through covalent bonds to the terminal deoxynucleotide residues.